Cellular adenosine triphosphate production and consumption in the descending thin limb of Henle's loop in the rat.
To characterize the properties of cellular adenosine triphosphate (ATP) production and consumption in the descending thin limb of Henle's loop (DTL) in rats, we measured the cellular ATP content by applying the microchemiluminescence method. For ATP production, isolated DTL from the short- and long-loop nephron (SDL and LDL, respectively) was incubated with several substrates such as alanine, glucose, glutamine, beta-hydroxybutyrate (beta-HBA), lactate, and pyruvate; for ATP production from each substrate indicated that glucose and pyruvate were the preferred substrates to maintain cellular ATP in both SDL and LDL. ATP production from glutamine, beta-HBA, and lactate was substantial in LDL. In SDL, glutamine was the preferred substrate, and beta-HBA and lactate were minimal. The utilization of alanine was minimal in both LDL and SDL. The cellular ATP was significantly restored by ouabain at concentrations of 1.5 x 10(-5) and 1.5 x 10(-3) M in LDL, but in SDL only at 1.5 x 10(-3) M. In both segments, the cellular ATP level was significantly decreased by monensin above the concentrations of 1 micrograms/ml in LDL and 5 micrograms/ml in SDL. From these observations, we conclude that there exist clear differences between LDL and SDL in ATP-supplying substrate specificities and ATP-consuming properties.